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Biology	  Discipline	  Annual	  Assessment	  Report	  for	  2010-­‐2011	  
6	  March	  2012	  
In	  accordance	  with	  our	  disciplinary	  assessment	  plan,	  we	  work	  on	  a	  three	  year	  assessment	  cycle.	  	  In	  the	  
first	  year,	  we	  assess	  “sub-­‐organismal”	  aspects	  of	  our	  curriculum	  (cell	  biology,	  molecular	  biology,	  
anatomy,	  biochemistry,	  etc).	  	  In	  the	  second	  year,	  we	  assess	  “organismal	  and	  above”	  courses	  (evolution,	  
ecology,	  plant	  biology,	  herpetology,	  etc).	  	  In	  the	  third	  year,	  we	  focus	  on	  aspects	  of	  our	  curriculum	  that	  
seek	  to	  impart	  specific	  communication	  skills	  (our	  writing	  and	  library	  research	  courses,	  senior	  seminar,	  
etc).	  	  This	  report	  focuses	  on	  “organismal	  and	  above.”	  
This	  report	  consists	  of	  two	  parts.	  	  In	  the	  first	  part	  is	  a	  summary	  of	  a	  two	  hour	  disciplinary	  assessment	  
discussion	  that	  took	  place	  over	  the	  course	  of	  two	  biology	  discipline	  meetings.	  	  The	  second	  part	  contains	  
a	  more	  in	  depth	  focus	  on	  three	  specific	  courses:	  1)	  Biol	  2101:	  Evolution	  of	  Biodiversity,	  2)	  Biol	  3131:	  
Ecology	  and	  3)	  Biol	  4121:	  Herpetology.	  
Part	  I.	  Report	  from	  Biology	  Discipline	  assessment	  discussions	  (16	  Feb	  2012	  and	  1	  March	  2012)	  
	  We	  began	  by	  surveying	  the	  topics	  covered	  in	  the	  “organismal	  and	  above”	  sections	  of	  our	  “core	  
curriculum”—courses	  taken,	  sequentially,	  by	  every	  biology	  major	  at	  UMM.	  	  	  The	  purpose	  was	  to	  make	  
sure	  that	  all	  are	  aware	  of	  and	  in	  agreement	  about	  what	  is	  being	  covered	  and	  to	  allow	  for	  discussion	  of	  
any	  gaps	  or	  redundancies	  in	  the	  courses.	  	  The	  relevant	  core	  courses,	  along	  with	  topics	  covered,	  are:	  
Biol	  1111:	  Fundamentals	  of	  	  Genetics,	  Evolution	  and	  Development	  
Mendelian	  Inheritance	  
Mutation/	  recombination	  and	  other	  means	  generating	  genetic	  diversity	  
Darwinian	  evolution	  and	  the	  modern	  evolutionary	  	  synthesis	  
Development	  
A	  brief	  introduction	  to	  the	  history	  of	  science	  
Introduction	  to	  the	  central	  dogma	  of	  molecular	  biology	  
	  
	  
Biol	  2101:	  Evolution	  of	  Biodiversity	  
Geological	  and	  evolutionary	  history	  
Population	  genetics	  and	  an	  introduction	  to	  the	  Hardy	  Weinberg	  Equilibrium	  
Phylogeny	  
“Themes”	  	  in	  major	  evolutionary	  lineages	  
Transition	  to	  land	  to	  land	  by	  plants	  and	  animals	  
Symbiosis	  
Plants-­‐	  history,	  anatomy	  and	  life	  cycles	  
Animal	  anatomy,	  life	  cycle,	  and	  evolutionary	  history	  
	  
	  
Biol	  3131:	  Ecology	  
Hierarchy	  (individual	  organisms-­‐-­‐>	  ecosystem)	  
Flow	  of	  energy	  and	  matter	  
Skills	  for	  science:	  
exp	  design	  
field	  skills	  
analysis	  and	  interpretation	  
presentation	  
teamwork/	  collaboration	  
	  
Mutualisms	  
Behavior,	  mating	  and	  social	  systems	  
Simple	  mathematical	  models	  
Ecophysiology	  
Two-­‐way	  species	  interactions	  
Succession	  and	  community	  dynamics	  
	  
Discussion	  initially	  focused	  on	  curricular	  gaps.	  	  It	  was	  suggested	  that	  Biol	  1111	  would	  benefit	  from	  the	  
inclusion	  of	  more	  basic	  cell	  structure	  and	  anatomy.	  	  These	  concepts	  seem	  foreign	  to	  students	  when	  they	  
are	  introduced	  in	  later	  classes.	  	  It	  was	  agreed	  that	  this	  topic	  can	  be	  worked	  into	  the	  course	  in	  the	  
context	  of	  setting	  up	  genetics.	  
Several	  gaps	  were	  identified	  in	  Biol	  2101.	  	  It	  was	  suggested	  that	  students	  would	  benefit	  from	  1)	  a	  
broader	  introduction	  to	  the	  fungi,	  2)	  a	  stronger	  focus	  on	  plant	  anatomy	  and	  3)	  more	  time	  spent	  on	  
animal	  anatomy.	  	  The	  two	  professor	  who	  teach	  the	  course	  pushed	  back,	  suggesting	  that	  the	  schedule	  is	  
already	  full—not	  much	  new	  could	  be	  added	  without	  subtracting	  from	  what	  is	  covered.	  	  It	  may	  be	  
possible	  to	  squeeze	  one	  more	  week	  of	  lab	  work	  into	  Biol	  2101—like	  many	  courses,	  laboratory	  sections	  
for	  2101	  have	  not	  usually	  met	  during	  the	  first	  week	  of	  the	  semester.	  	  The	  two	  instructors	  will	  consider	  
this	  option.	  
No	  gaps	  were	  identified	  in	  Biol	  3131,	  though	  the	  time	  spent	  discussing	  the	  course	  was	  less	  than	  for	  the	  
other	  two	  core	  courses.	  
In	  response	  to	  prior	  assessment	  discussions/feedback,	  Biol	  2101	  has	  added	  labs	  focusing	  on	  population	  
genetics,	  phylogeny	  and	  the	  fossil	  record.	  	  Both	  Biol	  2101	  instructors	  have	  also	  added	  a	  problem	  set	  
focusing	  on	  population	  genetics.	  	  In	  years	  when	  two	  sections	  of	  Biol	  2101	  are	  offered,	  the	  resulting	  
reduced	  class	  sizes	  have	  allowed	  for	  more	  assigned	  writing.	  	  Since	  2010,	  much	  of	  this	  writing	  has	  
centered	  around	  Neil	  Shubin’s	  book,	  “Your	  Inner	  Fish.”	  	  Both	  instructors	  feel	  that	  the	  Shubin	  book	  has	  
been	  a	  good	  addition	  that	  has	  encouraged	  student	  engagement.	  
In	  response	  to	  previously	  identified	  gaps	  in	  our	  core	  curriculum,	  both	  instructors	  who	  teach	  Biol	  3131	  
have	  added	  multi-­‐week	  research	  projects	  to	  the	  lab	  component	  of	  the	  course.	  	  	  Multiple	  instructors	  who	  
teach	  courses	  requiring	  Biol	  3131	  as	  pre-­‐requisite	  commented	  favorably	  on	  how	  this	  has	  improved	  the	  
preparation	  of	  our	  students	  as	  they	  move	  on	  to	  more	  specialized	  upper-­‐level	  electives.	  
Areas	  of	  concern:	  	  The	  need	  for	  more	  writing	  at	  all	  levels	  of	  the	  curriculum	  is	  acknowledged,	  but	  recent	  
growth	  in	  class	  sizes	  works	  against	  any	  desire	  to	  add	  more	  of	  a	  writing	  focus.	  	  It	  was	  agreed	  that	  we	  will	  
focus	  on	  writing	  broadly	  in	  the	  curriculum	  for	  our	  next	  assessment	  review.	  	  	  
As	  class	  sizes	  rise,	  we	  are	  dealing	  with	  more	  weak	  students.	  	  	  There	  was	  not	  agreement	  on	  whether	  this	  
means	  fractionally	  more	  weak	  students	  or	  just	  numerically	  more	  weak	  students.	  	  Either	  way,	  trying	  to	  
effectively	  reach	  each	  individual	  student	  in	  need	  of	  more	  help	  consumes	  increasing	  amounts	  of	  faculty	  
time.	  	  For	  some	  courses	  (particularly	  Biol	  2101),	  there	  has	  been	  an	  effort	  by	  the	  Academic	  Assistance	  to	  
provide	  more	  support,	  and	  this	  seems	  to	  be	  going	  well	  for	  spring	  2012.	  	  It	  is	  noted,	  however,	  that	  
dependence	  on	  undergrad	  help	  for	  such	  support	  means	  that	  quality	  will	  vary	  from	  semester	  to	  
semester.	  	  For	  other	  classes—notably	  molecular	  biology—it	  is	  felt	  that	  the	  level	  of	  outside	  support	  has	  
fallen	  off	  just	  as	  rising	  enrollments	  make	  such	  assistance	  more	  necessary.	  	  	  
We	  discussed	  how	  well	  students	  are	  retaining	  information	  presented	  in	  the	  core	  when	  they	  reach	  upper	  
level	  courses.	  	  It	  was	  noted	  that	  what	  we	  want	  is	  for	  all	  students	  to	  emerge	  from	  lower-­‐level	  courses	  
with	  an	  “A”	  level	  of	  understanding,	  but	  that	  students	  can	  continue	  on	  in	  the	  major	  with	  C-­‐	  grades	  in	  
prerequisite	  courses,	  and	  even	  one	  D	  is	  allowed.	  	  It	  was	  decided	  that	  we	  will	  revisit	  the	  D	  allowance	  
when	  we	  do	  catalog	  revisions	  later	  this	  year.	  
Part	  II:	  Reports	  from	  individual	  courses	  
	  
See	  attached.	  
2A.	  Assessment	  of	  Biol	  2101—Evolution	  of	  Biodiversity	  
Spring	  2010	  by	  Pete	  Wyckoff	  
Biology	  Discipline	  Goals:	  
1.	  to	  provide	  students	  a	  broad	  base	  of	  fundamental	  biological	  knowledge	  and	  an	  appreciation	  of	  
relevant	  safety	  and	  ethical	  considerations	  in	  evolution,	  genetics,	  cell	  and	  molecular	  biology,	  the	  
diversity	  of	  life,	  and	  ecology	  	  
2.	  to	  provide	  students	  in	  our	  upper-­‐level	  electives	  detailed	  knowledge	  in	  specific	  fields	  including	  
experience	  collecting	  and	  interpreting	  data	  both	  in	  the	  field	  and	  in	  the	  laboratory	  
3.	  to	  provide	  students	  opportunities	  to	  apply	  knowledge	  of	  chemistry,	  statistics	  and	  mathematics	  to	  
biological	  systems	  
4.	  to	  advance	  student	  skills	  in	  written	  and	  oral	  communication	  of	  biology	  
5.	  to	  prepare	  and	  encourage	  students	  to	  conduct	  original	  undergraduate	  research	  at	  UMM	  or	  at	  other	  
institutions	  
6.	  to	  prepare	  students	  for	  postgraduate	  education,	  and/or	  a	  variety	  of	  careers	  in	  the	  fields	  of	  biology,	  
including	  secondary	  education	  
7.	  to	  provide	  discipline-­‐specific	  courses	  for	  non-­‐majors	  to	  serve	  UMM’s	  general	  education	  requirements	  
	  
Biol	  2101	  as	  it	  relates	  to	  these	  goals:	  
This	  course	  is	  the	  second	  in	  our	  series	  of	  five	  core	  courses	  designed	  to	  introduce	  biology	  majors	  and	  
minors	  to	  the	  breadth	  of	  modern	  biology.	  	  This	  course	  focuses	  on	  1)	  the	  history	  and	  evolution	  of	  life,	  2)	  
an	  introduction	  to	  classification	  of	  organisms	  3)	  mechanisms	  of	  evolution	  and	  4)	  basic	  (through	  Hardy-­‐
Weinberg)	  population	  genetics.	  The	  lab	  consists	  mostly	  of	  a	  survey	  of	  the	  tree	  of	  life	  (non-­‐animals	  
before	  spring	  break,	  animals	  for	  the	  duration).	  	  	  
This	  is	  how	  I	  described	  the	  course	  to	  students	  on	  the	  syllabus:	  
Description	  
This	  course	  is	  part	  of	  the	  introductory	  sequence	  for	  biology	  majors.	  	  We	  will	  study	  the	  evolutionary	  
mechanisms	  that	  explain	  how	  life	  diversified	  from	  one	  original	  “species”	  to	  the	  myriad	  of	  species	  on	  
Earth	  today.	  	  We	  will	  survey	  the	  major	  groups	  of	  organisms	  on	  the	  planet.	  	  It	  will	  be	  a	  good	  time.	  
	   	  
Learning	  objectives	  
By	  the	  end	  of	  this	  course,	  you	  will	  be	  familiar	  with	  many	  of	  the	  foundational	  concepts	  of	  modern	  biology:	  
1.	  	  You	  will	  understand	  the	  history	  of	  life,	  and	  how	  a	  common	  ancestor	  gave	  rise	  to	  the	  myriad	  species	  on	  
earth	  today.	  	  This	  will	  require	  you	  to	  understand	  the	  basic	  tenets	  of	  Darwinian	  evolution	  and	  how	  
populations	  change	  through	  time.	  
2.	  You	  will	  understand	  simple	  population	  genetics	  and	  be	  able	  to	  utilize	  the	  Hardy-­‐Weinberg	  equilibrium.	  
3.	  You	  will	  understand	  how	  to	  construct	  a	  phylogeny	  and	  have	  a	  working	  knowledge	  of	  the	  major	  
branches	  of	  the	  tree	  of	  life.	  
4.	  	  You	  will	  gain	  an	  appreciation	  for	  the	  unity	  of	  life,	  and	  have	  a	  working	  understanding	  of	  the	  central	  
dogma	  of	  molecular	  biology	  and	  other	  features	  that	  unite	  the	  various	  species.	  
5.	  You	  will	  understand	  how	  the	  history	  of	  vertebrates	  is	  reflected	  in	  the	  anatomy	  and	  physiology	  of	  
modern	  humans.	  
6.	  You	  will	  understand	  current	  thought	  on	  the	  evolutionary	  forces	  governing	  host-­‐pathogen	  relationships.	  	  
7.	  You	  will	  have	  a	  greater	  understanding	  of	  the	  current	  threats	  to	  biodiversity.	  	  
	  
This	  course	  addresses	  discipline	  goals	  in	  the	  following	  ways:	  	  	  	  	  
Goal	  1:	  The	  course	  is	  specifically	  designed	  to	  address	  “evolution”	  and	  the	  “diversity	  of	  life”.	  
Goal	  2:	  NA	  
Goal	  3:	  I	  ask	  students	  to	  call	  on	  knowledge	  acquired	  from	  chemistry	  class	  as	  they	  seek	  to	  understand	  
such	  topics	  as	  evolution	  of	  basic	  metabolic	  pathways,	  the	  importance	  of	  the	  rise	  of	  oxygen	  to	  
evolutionary	  history,	  how	  organisms	  deal	  with	  osmotic	  challenges,	  etc.	  	  Much	  of	  the	  course	  is	  
not	  mathematically	  intensive,	  but	  students	  are	  assigned	  a	  population	  biology	  problem	  set	  and	  
two	  labs	  introduce	  students	  to	  population	  genetics	  and	  the	  basic	  algorithms	  used	  in	  
constructing	  phylogenetic	  trees.	  
Goal	  4:	  By	  splitting	  what	  had	  been	  one	  very	  large	  section	  of	  Biol	  2101	  into	  two	  smaller	  (but	  still	  large	  
sections),	  Tracey	  Anderson	  and	  I	  have	  been	  able	  to	  add	  more	  writing	  to	  the	  course.	  	  What	  this	  
meant	  for	  2010	  was	  that	  my	  students	  wrote	  3	  paper	  (10	  pages	  of	  total	  writing).	  	  The	  third	  paper	  
was	  5	  pages	  and	  was	  review/response	  to	  “Your	  Inner	  Fish”.	  	  That	  paper	  included	  a	  draft	  and	  
revisions.	  
Goal	  5:	  Students	  gain	  foundational	  knowledge	  that	  will	  help	  later	  as	  they	  pursue	  biological	  research,	  but	  
there	  is	  not	  a	  research	  component	  to	  this	  course.	  
Goal	  6:	  This	  course	  is	  introductory,	  and	  not	  designed	  to	  point	  students	  down	  a	  specific	  career	  path.	  	  I	  do	  
feel	  that	  it	  is	  a	  very	  good	  experience	  for	  secondary	  ed	  majors—it	  gives	  them	  a	  big	  picture	  view	  
of	  biology	  that	  hope	  will	  prove	  useful.	  
Goal	  7:	  NA	  
Questions	  for	  discussion:	  
1.	  Do	  we	  have	  adequate	  separation	  between	  what	  is	  covered	  in	  FunGen	  and	  what	  is	  covered	  in	  Ev	  of	  
Diversity?	  
On	  the	  first	  day	  of	  class,	  I	  give	  the	  students	  a	  brief	  survey	  to	  determine	  what	  they	  already	  know	  coming	  
in.	  	  For	  several	  iterations	  I	  have	  included	  this	  question	  on	  the	  survey:	  
Describe	  the	  central	  arguments	  put	  forth	  by	  Darwin	  in	  his	  theory	  of	  evolution.	  	  Include	  in	  your	  discussion	  
the	  following	  concepts:	  	  variation,	  exponential	  growth,	  differential	  survival,	  descent	  with	  modification	  
and	  “fitness.”	  	  	  
The	  general	  quality	  of	  the	  answers	  I	  get	  is	  not	  high,	  but	  I	  feel	  that	  more	  students	  are	  able	  to	  say	  
something	  coherent	  than	  in	  the	  earlier	  days	  of	  FunGen.	  
2.	  If	  we	  look	  at	  the	  topics	  covered	  in	  FunGen,	  Diversity,	  and	  Ecology,	  do	  are	  we	  satisfied	  with	  our	  
student’s	  core	  introduction	  to	  “organismal	  and	  above”	  topics?	  Are	  there	  some	  areas	  covered	  that	  are	  
not	  necessary	  for	  every	  biology	  major	  to	  see?	  	  
Because	  of	  the	  credit	  limits	  on	  majors	  at	  UMM,	  there	  is	  a	  direct	  opportunity	  cost	  for	  requiring	  5	  major	  
core	  classes.	  	  It	  means	  that	  we	  can	  only	  require	  4	  electives.	  
	  
	  
	   	  
2b.	  Assessment	  of	  Biol	  3131	  –	  Ecology	  
Fall	  2009	  and	  Fall	  2010	  by	  Margaret	  Kuchenreuther	  
Biology	  Discipline	  Goals:	  
1.	  to	  provide	  students	  a	  broad	  base	  of	  fundamental	  biological	  knowledge	  and	  an	  appreciation	  of	  
relevant	  safety	  and	  ethical	  considerations	  in	  evolution,	  genetics,	  cell	  and	  molecular	  biology,	  the	  
diversity	  of	  life,	  and	  ecology	  	  
2.	  to	  provide	  students	  in	  our	  upper-­‐level	  electives	  detailed	  knowledge	  in	  specific	  fields	  including	  
experience	  collecting	  and	  interpreting	  data	  both	  in	  the	  field	  and	  in	  the	  laboratory	  
3.	  to	  provide	  students	  opportunities	  to	  apply	  knowledge	  of	  chemistry,	  statistics	  and	  mathematics	  to	  
biological	  systems	  
4.	  to	  advance	  student	  skills	  in	  written	  and	  oral	  communication	  of	  biology	  
5.	  to	  prepare	  and	  encourage	  students	  to	  conduct	  original	  undergraduate	  research	  at	  UMM	  or	  at	  other	  
institutions	  
6.	  to	  prepare	  students	  for	  postgraduate	  education,	  and/or	  a	  variety	  of	  careers	  in	  the	  fields	  of	  biology,	  
including	  secondary	  education	  
7.	  to	  provide	  discipline-­‐specific	  courses	  for	  non-­‐majors	  to	  serve	  UMM’s	  general	  education	  requirements	  
	  
Biol	  3131	  as	  it	  relates	  to	  these	  goals:	  
Ecology	  is	  the	  study	  of	  relationships	  of	  organisms	  to	  each	  other	  and	  to	  the	  physical	  environment.	  	  It	  is	  a	  
broad	  subject	  that	  considers	  these	  relationships	  at	  the	  population,	  community	  and	  ecosystem	  levels.	  	  
Evolution	  is	  integral	  to	  the	  study	  of	  ecology,	  as	  organisms	  place	  selective	  pressure	  on	  each	  other,	  which	  
molds	  the	  way	  they	  look,	  function	  and	  behave.	  	  
Biology	  3131	  Ecology	  is	  a	  required	  core	  course	  in	  the	  Biology	  and	  Environmental	  Science	  majors,	  and	  is	  
an	  elective	  for	  the	  Biology	  minor	  and	  for	  the	  Environmental	  Studies	  major.	  	  Therefore,	  it	  serves	  a	  diverse	  
population	  including	  pre-­‐meds	  as	  well	  as	  students	  who	  are	  passionately	  interested	  in	  the	  environment.	  	  
It	  is	  typically	  offered	  in	  alternate	  years	  by	  Peter	  Wyckoff	  and	  Margaret	  Kuchenreuther.	  	  Because	  of	  
Wyckoff’s	  sabbatical	  in	  2010-­‐11	  I	  offered	  it	  twice	  in	  a	  row,	  in	  Fall	  2009	  and	  Fall	  2010.	  	  
In	  this	  assessment,	  I	  discuss	  one	  aspect	  of	  the	  course	  (as	  I	  offer	  it),	  a	  semester-­‐long	  research	  project	  on	  
pollination	  biology	  that	  serves	  as	  the	  centerpiece	  of	  the	  laboratory	  portion	  of	  the	  course.	  	  This	  project	  
advances	  discipline	  goals	  1-­‐6	  above	  in	  that	  it	  provides	  specific	  content	  on	  the	  coevolution	  of	  flowering	  
plants	  and	  their	  insect	  pollinators	  (exploring	  this	  classic	  example	  of	  the	  interrelationship	  among	  species	  
with	  explicit	  discussion	  of	  optimal	  allocation	  theory,	  optimal	  foraging	  theory	  and	  their	  fitness	  
consequences),	  it	  engages	  students	  in	  the	  experimental	  design,	  collection	  and	  analysis	  of	  experimental	  
data	  (including	  appropriate	  statistical	  analyses),	  and	  involves	  a	  written	  proposal	  and	  multiple	  drafts	  of	  a	  
research	  report,	  as	  well	  as	  oral	  presentation	  of	  the	  experiment	  in	  a	  class	  symposium.	  	  This	  exercise	  
introduces	  students	  to	  the	  work	  of	  professional	  ecologists	  (including	  its	  many	  challenges)	  and	  provides	  
experience	  in	  the	  start-­‐to-­‐finish	  experimental	  work	  that	  students	  will	  do	  if	  they	  decide	  to	  pursue	  
graduate	  education.	  	  For	  those	  interested	  in	  secondary	  education,	  it	  also	  provides	  an	  experimental	  topic	  
and	  approach	  that	  could	  be	  adapted	  to	  promote	  inquiry-­‐based	  learning	  in	  a	  high	  school	  setting.	  	  
	  
Approach,	  Assessment	  and	  Revision	  
The	  exercise	  begins	  the	  very	  first	  week	  of	  classes	  with	  a	  field	  trip	  to	  the	  prairie	  to	  observe	  plants	  and	  
their	  pollinators,	  we	  then	  return	  to	  the	  lab	  for	  an	  introduction	  to	  the	  anatomy	  of	  the	  Asteraceae	  (the	  
sunflower	  family),	  which	  is	  the	  most	  abundant	  group	  of	  flowering	  plants	  available	  in	  the	  fall,	  and	  a	  
discussion	  of	  approaches	  students	  might	  take	  to	  designing	  an	  experiment.	  I	  divide	  students	  into	  groups	  
of	  three	  or	  four	  and	  provide	  them	  with	  instructions	  for	  developing	  a	  manipulative	  experiment	  and	  an	  
experimental	  proposal	  describing	  it.	  	  I	  also	  provide	  a	  long	  list	  of	  reserve	  books	  for	  background	  on	  various	  
aspects	  of	  the	  subject.	  	  	  In	  the	  following	  lecture	  period,	  I	  discuss	  the	  basics	  of	  pollination	  ecology,	  
including	  the	  types	  of	  questions	  that	  pollination	  ecologists	  ask,	  introducing	  the	  theoretical	  topics	  listed	  
above.	  	  
The	  proposals	  are	  due	  during	  the	  third	  week	  of	  the	  semester,	  and	  in	  fall	  2009	  the	  groups	  were	  required	  
to	  meet	  with	  me	  during	  the	  intervening	  week	  to	  discuss	  and	  receive	  feedback	  on	  their	  experimental	  
questions	  and	  designs.	  	  	  	  	  
Because	  I	  was	  disappointed	  with	  the	  lack	  of	  creativity	  and	  substance	  of	  some	  of	  the	  projects	  proposed	  in	  
fall	  2009	  (some	  more	  like	  grade	  school	  science	  fair	  projects	  than	  college-­‐level	  experiments),	  in	  fall	  2010	  I	  
added	  a	  jigsaw	  lab	  exercise	  during	  the	  second	  week	  of	  lab	  in	  which	  each	  student	  from	  each	  working	  
group	  was	  assigned	  to	  read	  a	  different	  paper	  illustrating	  an	  approach	  to	  studying	  pollination	  ecology.	  	  
Then	  in	  the	  lab,	  all	  of	  the	  students	  reading	  a	  particular	  paper	  met	  together	  first	  to	  discuss	  their	  paper,	  
ask	  questions	  about	  its	  methods,	  etc.,	  after	  which	  students	  rejoined	  their	  working	  groups	  to	  inform	  their	  
group	  members	  about	  what	  they	  had	  learned	  and	  to	  brainstorm	  ideas	  for	  their	  own	  project.	  	  Because	  of	  
large	  class	  size	  (48	  students	  in	  16	  groups)	  I	  also	  employed	  three	  course	  alumni	  from	  2009	  to	  serve	  as	  
peer	  coaches,	  who	  held	  evening	  office	  hours	  where	  they	  worked	  with	  groups	  on	  their	  experimental	  
designs	  and	  critiqued	  proposals.	  	  This	  revised	  approach	  required	  students	  to	  look	  at	  concrete	  examples	  
that	  they	  could	  use	  for	  generating	  their	  own	  questions	  and,	  on	  average,	  it	  resulted	  in	  much	  stronger	  
experimental	  designs	  and	  proposals	  than	  I	  had	  seen	  in	  2009.	  	  Though	  I	  have	  always	  provided	  a	  wealth	  of	  
information	  on	  reserve,	  it	  required	  students	  to	  consult	  it	  on	  their	  own,	  and	  it	  seems	  that	  only	  the	  best	  
students	  really	  dug	  into	  it	  to	  get	  ideas.	  	  Therefore,	  I	  definitely	  plan	  to	  continue	  the	  jigsaw	  exercise	  in	  
future	  years,	  since	  it	  requires	  students	  to	  engage	  with	  the	  literature,	  perhaps	  demystifying	  it	  for	  some,	  
and	  encouraging	  them	  to	  look	  beyond	  the	  required	  papers.	  	  The	  workshop	  aspect	  of	  the	  lab	  also	  helps	  
students	  get	  going	  and	  receive	  feedback	  early,	  and	  it	  is	  a	  more	  efficient	  way	  for	  me	  to	  touch	  base	  with	  a	  
large	  number	  of	  groups	  than	  is	  having	  them	  schedule	  a	  time	  visit	  with	  me	  individually	  in	  my	  office.	  	  
Unfortunately,	  it	  will	  likely	  be	  impossible	  to	  continue	  the	  peer	  coaching	  sessions	  because	  I	  now	  go	  back	  
to	  offering	  the	  course	  every	  other	  year	  and	  most	  course	  alums	  will	  have	  graduated	  before	  having	  the	  
opportunity	  to	  mentor	  others.	  
After	  developing	  their	  proposals	  and	  receiving	  feedback	  on	  them,	  students	  work	  on	  their	  projects	  for	  
the	  next	  several	  weeks.	  They	  must	  work	  quickly	  before	  the	  end	  of	  the	  growing	  season	  robs	  them	  of	  
opportunities	  for	  making	  observations.	  	  Once	  students	  have	  collected	  their	  data	  they	  are	  required	  to	  
analyze	  it	  using	  appropriate	  statistics	  and	  prepare	  a	  formal	  research	  report.	  	  A	  draft	  of	  the	  report	  is	  due	  
at	  the	  end	  of	  the	  week	  after	  fall	  break	  and	  students	  subsequently	  prepare	  to	  present	  their	  results	  orally	  
in	  a	  pollination	  symposium,	  which	  gives	  them	  the	  opportunity	  for	  additional	  feedback	  before	  they	  
finalize	  their	  research	  reports.	  	  Throughout	  this	  independent	  phase,	  I	  make	  myself	  as	  available	  as	  
possible	  for	  consultation,	  answering	  questions	  helping	  to	  refine	  or	  redesign	  experimental	  approaches	  
that	  aren’t	  producing	  results	  (e.g.,	  attracting	  too	  few	  visitors)	  and	  helping	  with	  statistical	  analyses.	  	  	  	  
In	  fall	  2010,	  after	  reading	  the	  first	  drafts	  of	  their	  reports,	  I	  realized	  that	  a	  significant	  number	  of	  groups	  
had	  made	  serious	  errors	  either	  in	  their	  statistical	  analyses,	  or	  in	  the	  way	  they	  were	  graphically	  
visualizing	  their	  data.	  	  Therefore,	  I	  delayed	  the	  pollination	  symposium	  from	  its	  originally	  scheduled	  date	  
in	  order	  to	  allow	  time	  for	  me	  to	  work	  individually	  with	  groups	  to	  improve	  their	  analyses	  and	  
manuscripts.	  	  Despite	  my	  desire	  to	  have	  students	  finish	  the	  bulk	  of	  their	  work	  on	  this	  project	  by	  mid-­‐
semester,	  I	  think	  it	  will	  be	  necessary	  to	  continue	  to	  draw	  the	  exercise	  out	  to	  provide	  the	  extra	  time	  
necessary	  to	  mentor	  students	  in	  data	  analysis	  and	  report	  writing.	  
At	  the	  end	  of	  the	  process	  in	  fall	  2010,	  the	  products	  students	  produced	  were	  quite	  strong.	  	  All	  of	  the	  
groups	  presented	  informative	  symposium	  talks,	  with	  several	  of	  the	  groups	  really	  shining.	  	  Because	  one	  
of	  the	  groups	  focused	  their	  research	  on	  honeybees	  kept	  by	  Steve	  Ellis	  at	  WCROC,	  I	  invited	  him	  to	  attend	  
the	  symposium.	  	  He	  couldn’t	  attend,	  because	  he	  was	  moving	  his	  hives	  to	  California,	  but	  Karen	  Ellis	  and	  
another	  beekeeper	  who	  works	  with	  Steve	  attended	  one	  day	  of	  the	  presentations.	  	  Both	  commented	  
favorably	  on	  what	  they	  learned	  from	  the	  symposium	  and	  were	  impressed	  with	  the	  students’	  work.	  	  All	  
the	  groups	  but	  one	  also	  produced	  strong	  written	  reports.	  	  The	  group	  producing	  the	  weakest	  report	  
clearly	  suffered	  from	  lack	  of	  effective	  coordination	  among	  members	  in	  the	  writing	  process	  and	  
misinterpreted	  the	  data	  they	  had	  collected	  (even	  though	  they	  did	  a	  respectable	  job	  in	  the	  symposium).	  
One	  group	  produced	  such	  a	  strong	  project	  that	  I	  suggested	  they	  prepare	  it	  as	  a	  poster	  presentation	  for	  
the	  Undergraduate	  Research	  Symposium.	  	  The	  group	  investigated	  constancy	  in	  two	  flies	  as	  they	  visited	  
two	  different	  composite	  species	  (aster	  and	  goldenrod).	  	  It	  featured	  a	  simple	  experimental	  design,	  careful	  
execution,	  sufficient	  sample	  size	  and	  highly	  significant	  statistical	  results.	  	  	  After	  a	  review	  of	  the	  literature	  
revealed	  little	  information	  on	  constancy	  in	  flies,	  I	  sent	  a	  copy	  of	  the	  poster	  to	  a	  well-­‐know	  pollination	  
biologist,	  asking	  whether	  the	  information	  the	  students	  gathered	  might	  warrant	  publication	  of	  a	  note	  
summarizing	  their	  observations.	  	  I	  was	  encouraged	  by	  the	  positive	  feedback	  I	  received	  from	  him	  (and	  
several	  others	  to	  whom	  he	  forwarded	  my	  inquiry),	  indicating	  that	  these	  were	  indeed	  useful	  observations	  
and	  would	  likely	  merit	  publication	  if	  the	  flies	  could	  be	  more	  precisely	  identified	  (the	  students	  identified	  
them	  only	  to	  family	  and	  I	  knew	  this	  would	  be	  a	  weakness).	  	  I	  hope	  to	  attract	  one	  or	  more	  students	  to	  
pursue	  this	  project	  next	  fall,	  perhaps	  as	  a	  UROP.	  
Student	  evaluation	  of	  the	  experience	  
At	  the	  end	  of	  each	  semester	  as	  part	  of	  a	  self-­‐evaluation,	  students	  are	  asked	  if	  the	  exercise	  was	  a	  positive	  
experience	  for	  them	  and	  to	  describe	  what	  they	  learned	  about	  pollination	  biology	  and	  ecological	  field	  
research.	  	  	  
In	  2009,	  25	  of	  30	  respondents	  (and	  in	  2010,	  44	  of	  48	  respondents)	  mentioned	  that	  designing	  an	  
experiment	  had	  value	  for	  them,	  if	  for	  no	  other	  reason	  than	  that	  it	  provides	  a	  model	  of	  the	  process	  one	  
must	  go	  through	  to	  do	  research.	  	  While	  a	  few	  students	  resent	  having	  to	  do	  the	  field	  work	  (or	  to	  work	  in	  
groups)	  the	  vast	  majority	  understand	  the	  value	  of	  the	  exercise.	  	  Students	  repeatedly	  commented	  on	  
learning	  the	  necessity	  of	  doing	  background	  research	  before	  jumping	  into	  experimental	  design,	  on	  the	  
need	  for	  patience,	  keen	  observation	  and	  accurate	  note	  taking,	  on	  the	  need	  for	  flexibility,	  perseverance	  
and	  effective	  teamwork,	  and	  on	  their	  realization	  about	  how	  much	  work	  could	  go	  into	  an	  experiment	  
that	  is	  summarized	  as	  a	  single	  figure	  in	  textbook.	  One	  student	  commented	  that	  the	  exercise,	  “helped	  me	  
discover	  the	  way	  of	  thinking	  necessary	  to	  design	  conduct	  and	  analysize	  (sic)	  a	  scientific	  experiment.	  	  Also	  
helped	  me	  learn	  how	  to	  better	  write	  a	  scientific	  paper.”	  	  A	  second	  student	  commented,	  	  “I	  learned	  about	  
co-­‐evolution	  and	  how	  pollination	  works	  but	  more	  important	  was	  what	  I	  learned	  about	  how	  difficult	  it	  is	  
to	  do	  field	  work.	  	  Pollination	  could	  have	  been	  taught	  in	  a	  lecture,	  but	  the	  application	  was	  more	  
important.”	  	  And	  a	  third	  student	  said	  the	  experience	  “…challenged	  me	  to	  think	  outside	  of	  the	  box.	  	  It	  was	  
nice	  to	  understand	  and	  see	  an	  experiment	  all	  the	  way	  through.	  	  In	  most	  classes	  the	  instructor	  makes	  the	  
experiment	  for	  the	  student.	  	  This	  gives	  us	  the	  experience	  to	  make	  an	  experiment	  of	  our	  own	  and	  to	  
determine	  if	  it	  works.	  	  It	  is	  all	  in	  our	  hands	  and	  it	  is	  nice	  for	  a	  change….	  It	  helped	  me	  become	  a	  better	  
scientist	  and	  ask	  the	  ‘why’	  questions.”	  	  	  
In	  addition	  to	  getting	  experience	  with	  ecological	  experimental	  design	  and	  analysis,	  I	  also	  want	  to	  teach	  
students	  about	  the	  coevolution	  of	  plants	  and	  their	  pollinators,	  including	  how	  plant	  fitness	  is	  influenced	  
by	  allocation	  of	  resources	  to	  various	  attractants,	  and	  how	  insects	  maximize	  their	  fitness	  through	  optimal	  
foraging.	  	  Since	  most	  students	  experimentally	  alter	  floral	  traits	  and	  then	  observe	  the	  number	  of	  visitors	  
to	  their	  treatments	  rather	  than	  explicitly	  watching	  insect	  movement	  among	  flowers,	  in	  the	  end	  I	  think	  
they	  learn	  more	  about	  allocation	  in	  plants,	  and	  about	  insect	  cognition,	  than	  they	  do	  about	  foraging.	  	  	  
In	  their	  evaluations	  fewer	  students	  commented	  specifically	  on	  the	  details	  of	  pollination	  ecology	  that	  
they	  learned	  than	  they	  did	  on	  what	  they	  learned	  about	  experimentation.	  	  Of	  those	  that	  did	  elaborate	  on	  
this	  aspect,	  the	  following	  comments	  from	  fall	  2010	  capture	  the	  essence	  of	  common	  sentiments:	  
	  “I	  knew	  nothing	  about	  pollination	  biology,	  so	  refreshing	  my	  knowledge	  on	  plant	  anatomy	  and	  
getting	  an	  introduction	  to	  pollinator	  behavior	  was	  interesting.	  	  The	  use	  of	  scents,	  color	  and	  basic	  plant	  
anatomy	  to	  attract	  pollinators	  was	  intriguing.”	  	  
	  “I	  have	  learned	  a	  lot	  about	  plant	  and	  visitor	  relationships.	  	  The	  allocation	  that	  both	  have	  made	  
to	  increase	  their	  fitness.”	  	  	  
“I	  learned	  that	  many	  different	  factors	  can	  effect	  (sic)	  a	  plant’s	  fitness	  whether	  it	  be:	  plant	  height,	  
inflorescence,	  nectar	  concentrations,	  UV	  radiation	  patterns	  or	  just	  plain	  environmental	  conditions.”	  
	  	  	  “I	  learned	  more	  about	  pollinator	  constancy	  and	  pollinator	  cognition	  thru	  the	  outside	  research	  
we	  did	  for	  our	  project,	  but	  I	  also	  learned	  a	  bit	  more	  about	  the	  relationship	  between	  scent,	  #	  of	  petals,	  
etc.	  thru	  other	  group’s	  (sic)	  presentations	  at	  the	  symposium.”	  	  	  
In	  a	  separate	  question	  I	  asked	  if	  students	  had	  suggestions	  for	  restructuring	  the	  exercise	  to	  enhance	  their	  
learning.	  	  The	  majority	  of	  respondents	  felt	  the	  exercise	  was	  structured	  well	  and	  offered	  few,	  if	  any,	  
suggestions	  for	  change.	  	  A	  few	  comment	  on	  the	  short	  time	  frame	  they	  have	  for	  field	  work	  (with	  more	  
than	  one	  suggesting	  that	  assigning	  the	  project	  earlier	  would	  help!?).	  	  	  A	  couple	  of	  students	  wished	  I	  
would	  provide	  more	  background	  in	  lecture	  and	  perhaps	  a	  dedicated	  statistics	  tutorial,	  which	  are	  things	  
to	  consider	  for	  the	  future.	  
	  
Evidence	  from	  exams	  	  
In	  2009	  I	  asked	  the	  following	  essay	  question	  on	  the	  first	  midterm	  exam,	  which	  is	  given	  approximately	  
1/3	  of	  the	  way	  through	  the	  course.	  	  At	  this	  point,	  groups	  have	  developed	  and	  implemented	  their	  
research	  but	  would	  likely	  not	  have	  analyzed	  their	  data	  or	  done	  a	  complete	  literature	  review	  related	  to	  
their	  topic	  and	  results.	  	  The	  question:	  
“Explain	  the	  biology	  behind	  the	  apparent	  “cooperation”	  between	  angiosperms	  and	  their	  
pollinators.	  	  In	  your	  answer,	  be	  sure	  to	  discuss	  evolutionary	  fitness,	  and	  the	  role	  of	  limited	  resources,	  
tradeoffs	  and	  optimality.	  	  (Note	  I	  will	  be	  checking	  to	  see	  that	  you	  use	  the	  new	  vocabulary	  that	  you	  have	  
learned	  in	  a	  technically	  correct	  and	  precise	  manner!)	  15	  pts.”	  	  	  
The	  average	  score	  for	  the	  essays	  was	  80%	  (12/15	  pts.).	  	  Of	  31	  students	  who	  took	  the	  exam,	  nine	  scored	  
at	  90%	  or	  above	  on	  this	  question,	  however	  six	  students	  scored	  below	  70%	  (with	  the	  lowest	  score	  =	  5/15	  
pts.).	  	  Most	  students,	  therefore,	  demonstrated	  a	  good	  to	  strong	  understanding	  of	  the	  major	  concepts	  in	  
pollination	  ecology.	  	  The	  strongest	  students	  were	  able	  to	  clearly	  articulate	  that	  pollination	  is	  not	  a	  
cooperative	  relationship,	  rather	  it	  is	  a	  mutualistic	  one,	  with	  each	  of	  the	  players	  selected	  to	  maximize	  
their	  own	  fitness	  rather	  than	  “help”	  the	  other	  species.	  	  They	  realized	  that	  an	  individual’s	  resources	  are	  
finite	  and	  that	  a	  high	  level	  of	  allocation	  to	  one	  structure	  (e.g.,	  petals	  or	  nectar	  in	  plants)	  or	  activity	  
(flying	  among	  flowers	  in	  insects)	  detracts	  from	  the	  resources	  available	  to	  allocate	  elsewhere	  (e.g.,	  
production	  of	  gametes),	  and	  that	  an	  individual’s	  fitness	  should	  be	  maximized	  by	  optimal	  allocation.	  	  	  
Weaker	  students	  knew	  that	  flowers	  offer	  rewards	  that	  insects	  want	  and	  that	  they	  advertise	  these	  
rewards.	  	  	  However,	  they	  often	  did	  not	  demonstrate	  their	  ability	  to	  use	  vocabulary	  appropriately	  (or	  
sometimes	  at	  all)	  and	  often	  failed	  to	  clearly	  articulate	  that	  plants	  and	  insects	  are	  operating	  as	  selective	  
agents	  on	  each	  other.	  	  They	  were	  also	  less	  likely	  to	  explicitly	  discuss	  tradeoffs	  or	  broach	  the	  subject	  of	  
optimal	  allocation.	  
	  
Conclusions	  
I	  have	  been	  assigning	  work	  on	  pollination	  biology	  ever	  since	  Ecology	  became	  a	  fall	  offering	  in	  the	  change	  
to	  semesters.	  	  Over	  the	  years,	  I	  have	  continually	  refined	  the	  exercise,	  adding	  more	  and	  more	  support	  for	  
students	  in	  an	  attempt	  to	  ensure	  their	  success.	  	  The	  evidence	  presented	  here	  suggests	  that	  the	  exercise	  
is	  largely	  successful	  in	  its	  present	  incarnation.	  	  The	  vast	  majority	  of	  students	  find	  it	  useful	  as	  a	  way	  to	  
learn	  more	  about	  the	  research	  process,	  and	  are	  capable	  of	  carrying	  out	  a	  successful	  experiment	  and	  
presenting	  their	  results	  both	  orally	  and	  in	  written	  form.	  	  Most	  also	  achieve	  very	  good	  understanding	  of	  
the	  ecological	  concepts	  that	  form	  the	  basis	  of	  their	  work.	  	  Though	  it	  is	  a	  lot	  of	  work	  for	  the	  students,	  and	  
for	  me,	  I	  believe	  that	  the	  gain	  is	  worth	  the	  investment,	  in	  that	  it	  simultaneously	  meets	  so	  many	  of	  our	  
discipline’s	  educational	  goals.	  	  	  
The	  experience	  could	  be	  further	  strengthened	  if	  I	  could	  devise	  a	  way	  to	  expose	  students	  to	  even	  more	  
literature	  during	  the	  design	  phase	  of	  their	  experiment.	  	  It	  also	  would	  be	  useful	  (if	  not	  entirely	  practical)	  if	  
I	  could	  visit	  with	  each	  group	  in	  the	  field.	  	  Implementation	  of	  a	  tutorial	  on	  visualizing	  data	  and	  statistical	  
analysis	  would	  also	  be	  a	  useful	  addition,	  and	  one	  I	  will	  seriously	  consider	  for	  the	  future.	  	  It	  would	  also	  be	  
nice	  to	  think	  of	  a	  way	  to	  have	  the	  students	  present	  their	  results	  to	  an	  audience	  beyond	  just	  their	  peers.	  	  	  
	   	  
2c.	  Assessment	  of	  Biol	  4121	  –	  Herpetology	  
Spring	  2009	  and	  Spring	  2011	  by	  Heather	  Waye	  
	  
Biology	  Discipline	  Goals	  
1.	  to	  provide	  students	  a	  broad	  base	  of	  fundamental	  biological	  knowledge	  and	  an	  appreciation	  of	  
relevant	  safety	  and	  ethical	  considerations	  in	  evolution,	  genetics,	  cell	  and	  molecular	  biology,	  the	  
diversity	  of	  life,	  and	  ecology	  	  
2.	  to	  provide	  students	  in	  our	  upper-­‐level	  electives	  detailed	  knowledge	  in	  specific	  fields	  including	  
experience	  collecting	  and	  interpreting	  data	  both	  in	  the	  field	  and	  in	  the	  laboratory	  
3.	  to	  provide	  students	  opportunities	  to	  apply	  knowledge	  of	  chemistry,	  statistics	  and	  mathematics	  to	  
biological	  systems	  
4.	  to	  advance	  student	  skills	  in	  written	  and	  oral	  communication	  of	  biology	  
5.	  to	  prepare	  and	  encourage	  students	  to	  conduct	  original	  undergraduate	  research	  at	  UMM	  or	  at	  other	  
institutions	  
6.	  to	  prepare	  students	  for	  postgraduate	  education,	  and/or	  a	  variety	  of	  careers	  in	  the	  fields	  of	  biology,	  
including	  secondary	  education	  
7.	  to	  provide	  discipline-­‐specific	  courses	  for	  non-­‐majors	  to	  serve	  UMM’s	  general	  education	  requirements	  
	  
Biol	  4121	  as	  it	  relates	  to	  these	  goals:	  
The	  goal	  of	  this	  course	  is	  to	  survey	  amphibians	  and	  reptiles,	  including	  their	  evolution,	  identification	  and	  
systematics,	  behavior,	  ecological	  relationships,	  and	  conservation.	  	  This	  course	  also	  provides	  an	  
introduction	  to	  comparative	  physiology,	  animal	  behavior,	  and	  taxonomy	  using	  amphibians	  and	  reptiles	  
as	  examples.	  	  It	  is	  offered	  as	  an	  organismal	  elective	  for	  the	  Biology	  major	  and	  minor	  and	  the	  
Environmental	  Science	  major.	  	  Students	  are	  mostly	  Biology	  majors,	  with	  some	  Environmental	  Science,	  
Environmental	  Studies,	  and	  Psychology	  majors,	  and	  preveterinary	  students.	  	  Preveterinary	  students	  
often	  take	  Herpetology	  or	  Vertebrate	  Natural	  History	  for	  animal	  anatomy	  and	  physiology	  as	  we	  
currently	  do	  not	  offer	  an	  Animal	  Physiology	  course.	  	  This	  class	  enrolled	  14	  students	  in	  2009	  and	  30	  in	  
2011.	  
This	  course	  addresses	  discipline	  goals	  in	  the	  following	  ways:	  	  	  	  	  
Goal	  1:	  Students	  apply	  and	  expand	  on	  basic	  concepts	  in	  diversity,	  ecology,	  and	  evolution,	  and	  ideas	  
about	  “advanced”	  versus	  “primitive”	  animals	  are	  specifically	  challenged.	  	  	  
Goal	  2:	  Students	  learn	  about	  the	  physiology,	  adaptations,	  and	  evolutionary	  relationships	  of	  amphibians	  
and	  reptiles,	  a	  group	  of	  organisms	  covered	  only	  briefly	  in	  Biol	  2101.	  I	  use	  many	  examples	  from	  
primary	  literature,	  discuss	  the	  methods	  used	  to	  collect	  data,	  and	  demonstrate	  some	  field	  
techniques	  (the	  ability	  to	  incorporate	  more	  extensive	  field	  demonstrations	  is	  constrained	  by	  
regulations	  on	  the	  use	  of	  vertebrates).	  	  I	  use	  many	  figures	  and	  graphs	  in	  lecture	  and	  include	  
them	  on	  exams	  to	  test	  comprehension	  and	  interpretation	  of	  visual	  data.	  	  Laboratories	  involve	  
identification	  of	  species	  based	  on	  written	  descriptions	  and	  keys.	  	  Students	  answer	  questions	  
based	  on	  these	  specimens	  and	  are	  asked	  to	  speculate	  about	  their	  natural	  history	  and	  
adaptations	  based	  on	  observations	  and	  reasoning.	  
Goal	  4:	  One	  assignment	  is	  to	  choose	  a	  topic	  related	  to	  amphibians	  or	  reptiles,	  write	  a	  short,	  but	  
comprehensive,	  review	  of	  that	  topic,	  and	  present	  this	  topic	  to	  the	  rest	  of	  the	  class.	  	  Exams	  
include	  a	  significant	  writing	  component,	  and	  while	  these	  are	  not	  specifically	  graded	  for	  writing	  
ability,	  the	  clarity	  and	  completeness	  of	  the	  answer	  does	  contribute	  to	  the	  score.	  	  
Goal	  5:	  Students	  participate	  in	  original	  research	  in	  the	  sense	  of	  independent	  reading	  and	  synthesis	  of	  a	  
topic	  of	  choice.	  	  Due	  to	  the	  constraints	  of	  animal	  care	  protocols,	  I	  have	  not	  included	  research	  
projects	  using	  animals	  in	  this	  course.	  	  However,	  students	  are	  exposed	  to	  primary	  literature	  and	  
are	  encouraged	  to	  think	  about	  research	  questions	  and	  design.	  
Goal	  6:	  Students	  should	  achieve	  a	  greater	  understanding	  of	  the	  diversity	  of	  animals,	  and	  of	  the	  research	  
questions	  that	  could	  be	  addressed	  through	  study	  of	  amphibians	  and	  reptiles.	  	  Some	  students	  
discovered	  a	  real	  interest	  in	  herpetological	  topics	  and	  finished	  the	  course	  with	  a	  clearer	  picture	  
of	  their	  own	  postgraduate	  goals.	  	  	  
	  
Assessment	  of	  Herpetology	  (Biol	  4121)	  
I	  taught	  this	  course	  for	  the	  first	  time	  in	  Spring	  09,	  and	  made	  notes	  throughout	  the	  semester	  in	  order	  to	  
improve	  the	  course	  in	  Spring	  11.	  	  For	  example,	  I	  initially	  followed	  the	  text	  book	  quite	  closely	  but	  found	  
the	  organization	  to	  be	  less	  than	  optimal.	  	  I	  reorganized	  the	  material	  for	  Spring	  11	  to	  emphasize	  
overarching	  themes	  (e.g.	  advantages	  and	  constraints	  of	  ectothermy,	  oviparity	  vs	  viviparity,	  evolution	  of	  
terrestrial	  adaptations)	  and	  provided	  examples	  from	  the	  text	  and	  from	  primary	  articles.	  	  I	  also	  took	  more	  
time	  in	  Spring	  11	  to	  talk	  about	  the	  techniques	  used	  to	  collect	  data	  in	  the	  primary	  articles	  and	  brought	  
my	  field	  equipment	  to	  class	  to	  demonstrate	  some	  of	  these	  techniques.	  	  	  
Obviously,	  a	  number	  of	  students	  take	  this	  course	  specifically	  to	  meet	  the	  requirement	  for	  organismal	  
electives,	  instead	  of	  due	  to	  previous	  interest	  in	  amphibians	  or	  reptiles,	  so	  I	  incorporated	  more	  examples	  
using	  local	  species	  in	  the	  Spring	  11	  class	  in	  an	  attempt	  to	  make	  the	  material	  more	  relevant	  to	  all	  
students.	  	  Students	  mentioned	  on	  the	  evaluations	  in	  Spring	  09	  that	  they	  liked	  the	  use	  of	  video	  clips	  in	  
lecture,	  so	  I	  made	  a	  point	  of	  using	  clips	  more	  extensively	  in	  Spring	  11	  and	  received	  positive	  feedback	  to	  
this	  change.	  	  Students	  also	  wanted	  “more	  hands	  on	  with	  live	  herps”,	  and	  now	  that	  I	  have	  a	  live	  collection	  
I	  bring	  live	  animals	  to	  the	  laboratory	  experience.	  	  In	  Spring	  11	  I	  also	  brought	  in	  a	  guest	  speaker	  and	  his	  
collection	  of	  reptiles	  so	  the	  students	  were	  able	  to	  directly	  interact	  with	  a	  wide	  range	  of	  species,	  many	  of	  
which	  we	  had	  talked	  about	  in	  class.	  	  I	  think	  the	  interaction	  with	  live	  animals	  really	  sparked	  the	  interest	  
of	  many	  of	  the	  students	  and	  they	  were	  better	  able	  to	  picture	  how	  these	  animals	  move,	  behave,	  and	  
differ	  from	  each	  other.	  	  Also	  in	  Spring	  11	  we	  took	  advantage	  of	  a	  very	  nice	  day	  and	  spent	  a	  lecture	  
period	  walking	  to	  the	  Pomme	  de	  Terre	  and	  looking	  for	  frogs	  and	  snakes.	  	  More	  field	  trips	  will	  be	  added	  
to	  the	  curriculum	  in	  the	  future,	  although	  probably	  in	  the	  form	  of	  optional,	  after-­‐hours	  trips.	  	  	  
I	  introduced	  the	  paper	  and	  presentation	  assignment	  in	  Spring	  09,	  when	  the	  class	  had	  a	  single	  lab	  
section,	  and	  although	  the	  class	  size	  doubled	  in	  Spring	  11	  I	  kept	  this	  assignment	  as	  I	  thought	  it	  was	  useful	  
for	  developing	  writing	  and	  presentation	  skills.	  	  The	  presentations	  take	  up	  a	  considerable	  amount	  of	  
laboratory	  time	  (15	  minutes	  per	  presentation	  x	  14	  or	  15	  students	  per	  lab	  section)	  but	  we	  were	  able	  to	  
make	  it	  work	  and	  I	  think	  the	  students	  appreciated	  hearing	  about	  different	  topics	  in	  more	  detail.	  
The	  first	  time	  I	  taught	  this	  class	  I	  was	  surprised	  that	  students	  did	  not	  seem	  to	  be	  familiar	  with	  basic	  
vertebrate	  anatomy	  and	  physiology.	  	  A	  number	  were	  unable	  to	  use	  logic	  to	  label	  a	  figure	  in	  a	  laboratory	  
exercise	  with	  “esophagus”	  “stomach”	  and	  “anus”	  (by	  thinking	  about	  the	  path	  that	  food	  would	  take	  
through	  the	  organism).	  	  I	  expected	  students	  to	  be	  more	  familiar	  with	  anatomy	  and	  physiology	  in	  general,	  
but	  I	  incorporated	  more	  introduction	  and	  review	  of	  these	  topics	  in	  Spring	  11.	  	  	  
I	  assessed	  learning	  and	  comprehension	  of	  concepts	  in	  ecology	  and	  conservation	  as	  well	  as	  topics	  specific	  
to	  Herpetology.	  	  For	  example,	  on	  the	  final	  exam	  in	  Spring	  09	  there	  was	  a	  question	  on	  the	  effects	  of	  
habitat	  fragmentation	  on	  metapopulations;	  50%	  of	  the	  students	  who	  answered	  this	  question	  were	  able	  
to	  thoroughly	  discuss	  dispersal	  and	  re-­‐establishment	  of	  populations	  and	  how	  disruption	  of	  migration	  
pathways	  could	  affect	  those	  populations,	  25%	  could	  correctly	  describe	  a	  metapopulation	  but	  neglected	  
to	  discuss	  the	  effects	  of	  fragmentation,	  and	  the	  other	  25%	  apparently	  completely	  missed	  the	  point.	  	  
Generally	  speaking,	  most	  of	  the	  students	  understood	  what	  a	  metapopulation	  is,	  but	  some	  were	  unsure	  
as	  to	  its	  significance.	  	  I	  spent	  more	  time	  explaining	  this	  concept	  in	  Spring	  11,	  but	  in	  the	  end	  I	  replaced	  
this	  question	  on	  the	  final	  with	  one	  that	  related	  more	  closely	  to	  the	  course	  material.	  
I	  also	  attempted	  to	  assess	  understanding	  of	  the	  overarching	  themes	  of	  the	  course	  through	  questions	  on	  
the	  final	  exam.	  	  For	  example,	  in	  Spring	  11	  I	  asked	  the	  students	  to	  provide	  two	  advantages	  of	  ectothermy	  
over	  endothermy	  –	  the	  average	  score	  on	  this	  question	  was	  93%,	  indicating	  that	  most	  students	  fully	  
comprehended	  and	  describe	  this	  concept.	  	  The	  responses	  to	  a	  question	  about	  why	  males	  and	  females	  
are	  in	  reproductive	  conflict,	  and	  how	  each	  maximizes	  their	  own	  fitness	  were	  slightly	  better	  in	  Spring	  11	  
(88%)	  compared	  to	  Spring	  09	  (81%).	  	  I	  give	  students	  the	  opportunity	  to	  choose	  which	  essay	  questions	  
they	  answer,	  so	  presumably	  those	  who	  give	  an	  answer	  to	  these	  questions	  are	  those	  who	  feel	  
comfortable	  with	  their	  grasp	  of	  the	  material;	  nonetheless,	  I	  think	  the	  fact	  that	  I	  structured	  the	  course	  
material	  around	  these	  overarching	  themes	  to	  a	  greater	  degree	  in	  Spring	  11	  did	  help	  to	  increase	  
understanding	  and	  gave	  the	  students	  more	  context	  for	  details	  and	  examples.	  
	  
Conclusion:	  
In	  general	  the	  student	  feedback	  for	  this	  course	  has	  been	  positive,	  more	  so	  in	  Spring	  11	  than	  in	  Spring	  09.	  	  
Based	  on	  student	  comments,	  some	  of	  this	  improvement	  reflects	  changes	  in	  the	  presentation	  and	  
material	  (better	  organization,	  more	  videos	  and	  live	  animals,	  more	  examples	  from	  primary	  literature)	  and	  
some	  likely	  reflects	  my	  increased	  confidence	  in	  the	  material	  and	  its	  presentation.	  	  In	  future	  semesters	  I	  
will	  attempt	  to	  arrange	  more	  opportunities	  to	  observe	  amphibians	  and	  reptiles	  in	  the	  field	  and	  perhaps	  
include	  observation	  of	  or	  participation	  in	  research.	  
	  
	  
